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DETAILED ACTION 
Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which papers have 
been placed of record in the file. 

Claim Objections 

1. Claim 31 is objected to because of the following informalities: line 9 contains a period. 
However, a period may not be used elsewhere besides at the end of a claim. See MPEP 
608.01(m). Appropriate correction is required. 

Claim Rejections - 35 USC§ 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufecture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

2. Claim 25 is rejected under 35 U.S.C. 101 based on the theory that the claim is directed to 
neither a "process" nor a "machine," but rather embraces or overlaps two different statutory 
classes of invention set forth in U.S.C. 101 which is drafted so as to set forth the statutory classes 
of invention in the alternative only. Id, at 1551. It is unclear firom the claim language which 
statutory class the appUcant intends to claim since line 1 states "an optical measurement and 
inspection method" but the claim Umitations comprise structural elements. 
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Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the appUcant regards as his invention. 

3. Claim 25 is rejected under 35 U.S.C. 112 second paragraph as being indefinite, for 
claiming both apparatus limitations "a sheet of material. . . .at least one signal generator. . . .at least 
two light emitters...." and a method "an optical measurement and inspection method." It is 
unclear as to which statutory class the hmitations attempt to adhere to. Clarification is 
necessary. 

4. Additionally, claims 25 and 37 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. In claim 25, several elements are repeated several 
times throughout the claim, for example, light emitters (Une 2, 4, 8, 11, 15, 18, 23), light 
receiver (line 1-2, 4, 11, 16, 24), signal generator (line 3, 10, 14), and rays of hght (line 18, 20, 
22, 29). There is confiision over the number of these elements since it is unclear whether the 
light emitters of line 2 are the same light emitters of hne 4, 8, 11, 15, 18, or 23 since there is no 
antecedent language to suggest likewise. However, the examiner understands, from reading the 
specification that the repetitive language intends to imply the previously mentioned element. 
This interpretation has been used the examiner for the purposes of this examination. Claim 37 
is rejected likewise. Clarification is required. 
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5. Claims 25, 36, 37 and 46 are rejected imder 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Lines 14-17 in claim 25, line 3 in claim 36, Unes 24-26 in 
claim 37, and line3 in claim 46, recite the Hmitation "a signal generator drives.. ..and at least one 
light receiver with both of these frequencies..." and "the signal generator drives at least two 
light receivers". It is unclear to the examiner how to "drive" a receiver with a frequency. A 
receiver cannot be driven with a frequency, but rather can be tuned as to detect a specific 
frequency. Examiner believes the appUcant to have incorrectly worded the sentence. 
Correction is necessary. 

6. Claims 25 and 37 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for faiUng to particularly point out and distinctly claim the subject matter which appUcant 
regards as the invention. line 22 in claim 25 and line 13 in claim 37, cite the hmitation "at least 
two grazing, transparent and/or reflected rays". The term "transparent angle" is unclear to the 
examiner. Where appUcant acts as his or her own lexicographer to specifically define a term of 
a claim contrary to its ordinary meaning, the written description must clearly redefine the 
claim term and set forth the tmcommon definition so as to put one reasonably skilled in the art 
on notice that the appUcant intended to so redefine that claim term. Process Control Corp. v. 
HydReclaim Corp., 190 F.3d 1350, 1357, 52 USPQ2d 1029, 1033 (Fed. Cir. 1999). The term is 
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indefinite because the specification does not clearly redefine the term. Examiner beheves the 
applicant to have incorrectly worded the sentence. Correction is necessary. 

7. With respect to claims 26, 27, 38 and 39, the limitation "beams" in line 3 of claims 26 
and 38 and in line 4 of claims 27 and 39 lack antecedent basis in the claim. 

8. Claims 29 and 30 are rejected imder 35 U.S.C. 1 12, second paragraph, as being incomplete 
for omitting essential cooperative relationships of elements, such omission amounting to a gap 
between the necessary structural or methodological connections. See MPEP § 2172.01. The 
omitted cooperative relationships are: the photocurrent converted to voltage, the photocurrent 
or voltage ampUfied, and the Umitations in claim 25, It is unclear at which point these new 
limitations are inserted in the previously claimed method of claim 25. 

9. With respect to claims 30, 31 and 41, the Hmitation "voltage" in Une 3, lacks antecedent 
basis in the claim. 

10. With respect to claims 31 and 41, the hmitation "analog signals" in line 11, lacks 
antecedent basis in the claim. 

11. Claims 31 and 41 are rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential cooperative relationships of elements, such omission 
amounting to a gap between the necessary structural or methodological connections. See MPEP 
§ 2172.01. The omitted cooperative relationships are: the fault detection circuit and the rest of 
the hmitations foimd in claims 25 and 37. It is imclear at which point these new Umitations are 
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inserted in the previously claimed method of claim 25 or how they are related to the structure 
of claim 37. 

12. With respect to claims 33 and 43, the Umitation "said optical measurements" lack 
antecedent basis in the claim. 

13. Claims 34 and 44 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
in that it fails to point out what is included or excluded by the claim language. The claims 
recite the limitation "defects may feature aspects of the following. . It is indefinite as whether 
the appUcant is claiming the proceeding limitations or merely suggesting types of defects. 
Correction is required. 

14. With respect to claim 35, the Umitations "detector module" and "detector array" in lines 
3 and 4, lack antecedent basis. 

Claim Rejections - 35 USC§ 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 

Claims 25. 26. 29, 30, 32. 33. 34. 35. 37. 38, 42. 43. 44. and 45 are rejected under 35 
U.S.C. 102(b) as being anticipated by Kreuzer et al. U.S. Patent #4,937,449. 
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15. With respect to claim 25, Kreuzer et al. discloses a device for the inspection of films 
comprising: 

• A sheet of material lies or traverses between and/or in front of at least two light 
emitters and at least one light receiver (Figure 1, film 1, Ught sources 2, 2') 

• At least one signal generator controls at least one light emitter and at least one 
light receiver by sending them an electronic synchronisation signal and thereby 
synchronises the emission and detection of light rays (Col.3, L 32-38, Col.4, L 20- 
25) 

• At least one signal generator drives at least two light emitters with different 
carrier frequencies waveforms and/or phases, and at least one light receiver with 
both of these frequencies, waveforms and/or phases (Col.3, L 32-45, CoL4, L 20- 
25) 

• At least two light emitters emit at least two rays of light (Col.3, L 5-17) 

• At least two rays are incident on the stationary or traversing sheet (Figure 1, 
Col.3, L 5-17) 

• At least two grazing, transparent and/or reflected rays of light from the sheet or 
directly from the Ught emitters are detected by the same Ught receiver (Figure 1, 
photo-receiver 3) 
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• The intensity of at least one said emitted ray of light follows a carrier waveform 
signal and at least one received light ray is demodulated from the carrier 
waveform signal using the electronic synchronization signal (Col.4, L 22-25) 

• At least two rays of Ught are converted to photocurrent (Col.4, L 13-16) 

• The processed photocurrent and/or changes in the processed photocurrent are 
diagnosed and observed to find defects and/or determine characteristics of said 
sheet of material (Abstract) 

16. With respect to claim 37, Kreuzer et al. discloses a device for the inspection of films 
comprising: 

• A sheet of material lies or traverses between and/or in front of at least two Ught 
emitters and at least one Ught receiver (Figure 1, film 1, Ught sources 2, 2') 

• At least two light emitters are arranged to emit at least two rays of light incident 
on at least one sheet (Figure 1, Col.3, L 5-17) 

• Said at least two grazing, transparent and/or reflected rays of light from the sheet 
or directly from the Ught emitters are detected by the same Ught receiver (Figure 
1, photo-receiver 3) 

• At least one ray of Ught is arranged to be converted to photocurrent by at least 
one photoelectric device (CoL4, L 13-16) 
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• At least one signal generator is arranged to control at least one light emitter and 
at least one light receiver by sending them an electronic synchronisation signal 
and thereby synchronises the emission and detection of light rays (Col.3, L 32-38, 
CoL4,L 20-25) 

• At least one signal generator is arranged to drive at least tv^o light emitters v^th 
different carrier frequencies w^aveforms and/or phases, and at least one light 
receiver with both of these frequencies, v^aveforms and/or phases (CoL3, L 32-45, 
Col.4,L 20-25) 

• The intensity of at least one said emitted ray of light is arranged to follow a 
carrier waveform signal and at least one received light ray is demodulated from 
the carrier waveform signal using the electronic synchronization signal (CoL4, L 
22-25) 

• The photocurrent and/or changes in the photocurrent are arranged to be 
diagnosed and observed to find defects and/or determine characteristics of said 
sheet of material (Abstract) 

17, With respect to claims 26 and 38, Kreuzer et al. discloses all of the Umitations as appUed 
to claims 25 and 37 above. In addition, Kreuzer et al. discloses: 

• Different beams from different emitters targeted to the same receiver measure 
different properties of the material sheet (Col.4, L 55- Col.5, L 11, wherein light 
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emitter 2 is primarily used for defects and light emitter T is for film and/or coat 
thickness) 

18. With respect to claims 29 and 30, Kreuzer et al. discloses all of the limitations as applied 
to claim 25 above. In addition, Kreuzer et al. discloses: 

• The photocurrent is converted to voltage (CoL4, L 13-15) 

• Photocurrent or voltage is amplified (CoL4, L 13-16) 

19. With respect to claim 32 and 42, Kreuzer et al. discloses all of the limitations as appUed 
to claims 25 and 37 above. In addition, Kreuzer et al. discloses: 

• The sheet material is film (Abstract) 

20. With respect to claim 33 and 43, Kreuzer et al. discloses all of the hmitations as appUed 
to claims 25 and 37 above. In addition, Kreuzer et al. discloses: 

• The location and/or size of at least one defect and/or other attribute of at least 
one defect and/or sheet thickness, reflectivity or other physical attributes of the 
sheet are derived from said optical measurements (Abstract, Col.5, L 6-11) 

21. With respect to claim 34 and 44, Kreuzer et al. discloses all of the hmitations as appUed 
to claims 25 and 37 above. In addition, Kreuzer et al. discloses: 

• One or more defects may feature aspects of the following: holes, pinholes, 
scratches, spots, stains, cracks, edge faults, streaks, surface faults (Col.5, L 6-11) 
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22. With respect to claim 35 and 45, Kreuzer et al. discloses all of the hmitations as apphed 
to claims 25 and 37 above. In addition, Kreuzer et al. discloses: 

• At least one Ught detector comprises at least one photoelectric device and/or 
wave guide (Figure 1, photo-receiver 3, pin diaphragm 4) 

Claim Rejections - 35 USC§103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 25, 36, 37, and 46 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nicolaides et al. U.S. Patent #6,917,039. 

23. With respect to claim 25, Nicolaides et al. discloses a system for combined photothermal 
modulated reflectance and photothermal IR radiometric system comprising: 

• A sheet of material Ues or traverses between and/or in front of at least two light 
emitters and at least one Ught receiver (Figure 1, sample 14, pump laser 12, probe 
laser 16) 

• At least one signal generator controls at least one light emitter and at least one 
light receiver by sending them an electronic synchronisation signal and thereby 
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synchronises the emission and detection of hghtrays (Col.5, L 18-21, Figure 1, 
signal generator 50) 

• At least one signal generator drives a light emitter and at least one light receiver 
with both of these frequencies, waveforms and/or phases (CoL5, L 18-21, Figure 
1, signal generator 50) 

• Light emitters are driven with different carrier frequency waveforms and/or 
phases (CoL3, L 1-9) 

• At least two light emitters emit at least two rays of light (Col.3, L 1-9) 

• At least two rays are incident on the stationary or traversing sheet (Figure 1, 
CoL3,L 50-51) 

• At least two grazing, transparent and/or reflected rays of light from the sheet or 
directly from the Ught emitters are detected by the same light receiver (Col3, L 
46-49) 

• The intensity of at least one said emitted ray of light follows a carrier waveform 
signal and at least one received light ray is demodulated from the carrier 
waveform signal using the electronic synchronization signal (CoL4, L 62- Col.5, L 
3) 

• At least two rays of hght are converted to photocurrent (CoL4, L 63, detected by 
photodetector that by definition converts Ught into current) 
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• The processed photocurrent and/or changes in the processed photocurrent are 
diagnosed and observed to find defects and/or determine characteristics of said 
sheet of material (Col. 5, L 3-7) 

However, the method and system of Nicolaides et al. fails to disclose at least two hght 
emitters driven with the signal generator. It wovdd have been obvious to one of 
ordinary skill in the art at the time the invention was conceived to drive all emitters 
with the signal generator rather than pre-programming one of the emitters (probe laser) 
ahead of time with a constant signal, since if both can be controlled by the signal 
generator, the system can be more accurately tailored for the specific inspection 
required. 

24. With respect to claim 37, Nicolaides et al. discloses a system for combined photothermal 
modulated reflectance and photothermal IR radiometric system comprising: 

• A sheet of material is arranged between and/or in front of at least two light 
emitters and at least one hght receiver (Figure 1, sample 14, pump laser 12, probe 
laser 16) 

• At least two emitters are arranged to emit at least two rays of Ught incident on at 
least one sheet (Figure 1, Col.3, L 50-51) 

• At least two grazing, transparent and/or reflected rays of light are arranged to be 
detected by the same hght receiver (Col.3, L 46-49) 
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• At least one ray of light is arranged to be converted to photocurrent by at least 
one photoelectric device (CoL4, L 63, detected by photodetector that by 
definition converts Ught into current) 

• At least one signal generator is arranged to control at least one light emitter and 
at least one light receiver by sending them an electronic synchronisation signal 
and thereby synchronises the emission and detection of light rays (CoL5, L 18-21, 
Figure 1, signal generator 50) 

• At least one signal generator is arranged to drive one Ught emitter with a carrier 
frequencies, waveforms and/or phases, and at least one light receiver with both of 
these frequencies, waveforms and/or phases (CoL5, L 18-21, Figure 1, signal 
generator 50) 

• The intensity of at least one said emitted ray of light is arranged to follow a 
carrier waveform signal and at least one received light ray is demodulated from 
the carrier waveform signal using the electronic synchronization signal (Col. 4, L 
62- CoL5,L3) 

• The processed photocurrent and/or changes in the processed photocurrent are 
arranged to be diagnosed and observed to find defects and/or determine 
characteristics of said sheet of material (CoL5, L 3-7) 
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However, the method and system of Nicolaides et al. fails to disclose at least two light 
emitters driven with the signal generator. It would have been obvious to one of 
ordinary skill in the art at the time the invention was conceived to drive all emitters 
with the signal generator rather than pre-programming one of the emitters (probe laser) 
ahead of time with a constant signal, since if both can be controlled by the signal 
generator, the system can be more accurately tailored for the specific inspection 
required. 

25. With respect to claims 36 and 46, Nicolaides et al. discloses all of the limitations as 
applied to claims 25 and 37 above. In addition, Nicolaides et al. discloses: 

• The signal generator drives at least two light receivers with different carrier 
frequencies, waveforms, and/or phases (Figure 1, signal generator 50, photo 
detector 32, infrared detector 36) 

Claims 27 and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kreuzer et al. 
U.S. Patent #4,937,449 in view of Kobayashi et al. U.S. Patent #5,245,671. 

26. With respect to claims 27 and 39, Kreuzer et al. discloses all of the hmitations as appUed 
to claims 25 and 37 above. However, Kreuzer et al. fails to disclose the three-dimensional 
structure of a defect is detected with more than one beams. 

Kobayashi et al. discloses an apparatus for inspecting circuit boards comprising: 
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• The three dimensional structure of a defect is detected with more than one beams 
(Col.2, L 15-34) 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was conceived to include more than beam for inspection as in Kobayashi et al. in order 
to detect the three-dimensional structure of a defect since it was well known in the art 
that three-dimensional defect sensing is performed by a plurality of irradiation 
directions (Kobayashi et al, Col.2, L 24-26) and to be able to determine the three- 
dimensional structure of a defect would be desirable in order to classify and repair the 
defect, steps that would save time and repeated errors. 

Claims 28 and 40 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kreuzer et al. 

U.S. Patent #4,937,449 in view of Mitchell et al. U.S. Pubhcation 2002/0020818. 

27. With respect to claims 28 and 40, Kreuzer et al. discloses all of the hmitations as applied 

to claims 25 and 37 above. However, Kreuzer et al. fails to disclose at least one carrier 

waveform signal is a sine wave, cosine wave, or a square wave signal. 

Mitchell et al. discloses an apparatus and method for phase-sensitive imaging comprising: 

• At least one carrier waveform signal is a sine wave, cosine wave, or a square wave 
signal. (P.0024, P.0028) 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was conceived to drive the emitters with a square wave as in Mitchell et al. since sine 
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waves, cosine waves, and square waves are all typical modxilation forms in the art and by 
driving the emitters with a square wave, the apparatus records information that is easily 
interpreted and the demodulation of the receiver is simplified. (Mitchell et al., P,0028) 

Citation 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

• Brunnschweiler et al. U.S. Patent #5,047,640 discloses a web inspecting method 
comprising electronic synchronization 

• Ogusu U.S. Patent #6,674,969 discloses two-optical signal generator having 
adjustable optical frequency difference 

• Tegeder U.S. Publication 2004/0253824 discloses an arrangement for monitoring 
a thickness of a layer 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rebecca C. Slomski whose telephone number is 571-272- 
9787. The examiner can norriially be reached on Monday through Thursday, 7:30 am - 5:00 
pm EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner s 
supervisor, Gregory J. Toatley, Jr. can be reached on 571-272-2059. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for pubUshed 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access 
to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 
(toll-free). If you would Uke assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 
571-272-1000. ^ ^ 
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